Structural insights into the PIP2 recognition by syntenin-1 PDZ domain.
Lipid-mediated regulatory mechanism of the C-terminal ligand binding to PDZ domains is not fully understood, despite their roles in subcellular organization. Here, we provide structural insights into the phosphatidylinositol 4,5-bisphosphate (PIP(2)) recognition mode of a PDZ domain, as revealed from the crystal structure of the phosphate-bound PDZ domain. Two adjacent phosphate ions bind to the basic residues close to the amino terminus of the alpha2 helix in the Tamalin PDZ domain, reflecting an interaction mode of the two phosphate groups of PIP(2). Based on the observed location of the two phosphate molecules within the PDZ domain, we built the docking model of PIP(2) with the PDZ domain of the well-known PIP(2)-binding protein, syntenin-1. This model suggests that the hydrophobic diacylglycerol group of PIP(2) could contact the ligand-binding groove of the PDZ domain. These structural features well explain biological phenomena, which were previously reported for the PIP(2)-mediated PDZ ligand-binding regulation.